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DETAILED ACTION 
Specification 

1. The spacing of the lines of the specification is such as to make reading and entry of 
amendments difficult. New application papers with lines double spaced on good quality paper 
are required. 

2. Claims 1, 7-9, 11-12, 14-17, 19-20, and 26-38 are objected to because of the following 
informalities: using a comma instead of the conventional semicolon to separate clauses of a 
claim (e.g., second means clause of claim 1 should end with "... substantially wider than Tp/N^ 
and"; and missing the conjunction "and" in claims with more than one clause (e.g., claim 7 
should end with "... first pulse sequence ; and wherein each first gate. . .". Appropriate 
correction is required. 

Claim Rejections - 35 USC §102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for a patent. 

4. Claims 1-8, 11, 15-16, 20-27, 30, and 34-35 are rejected under 35 U.S.C. 102(a) as being 
anticipated by Heyne, U.S. Patent 6194928. 

5. As per claim 1, Heyne taught an integrated pulse delay generating circuit [FIG. 1] 
comprising of: 

• first means to generate each second pulse in response to a separate first pulse with 
a first delay adjustable by a first control data and a resolution of Tp/N over a first 
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range substantially wider than Tp/M, wherein M and N are differing integers 
greater than one [column 1, lines 38-39; column 3, lines 58-60; column 2, lines 
48-50; FIG. 3]; 

• second means to generate each third pulse in response to a separate second pulse 
with a delay adjustable by a second control data and a resolution of Tp/M over a 
second range substantially wider than Tp/N [column 2, lines 6-8; column 3, lines 
55-56, lines 61-63; column 1, lines 39-40]; and 

• means for generating the first and second control data in response to each pulse of 
the first pulse sequence [column 1, lines 41-46]. 1 

6. As per claims 2 and 5, Heyne taught M and N to be relatively prime [FIG. 3]. 

7. As per claims 3 and 4, Heyne taught at least one of the first and second ranges to be 
wider than Tp 2 . 

8. As per claim 6, Heyne taught the generated third pulse sequence to be periodic [column 
2, lines 4-5]. 

9. As per claim 7, Heyne taught a plurality of first gates connected in series for generating 
second pulses in response to first pulses wherein each first gate has a switching delay of Tp/N 
[FIG. 1, item II; column 3, line 50]. 



1 The control unit comprises of a phase detector and counter for receiving each first pulse and producing the 
appropriate control data for the two respective delay units [FIG. 2]. 

2 The second delay unit comprises of coarse delay elements that are used initially to increment the delay time to the 
range of the desired delay period. When the desired delay period is exceeded, a coarse delay element is removed and 
subsequent adjustments are performed with the first delay unit with finer delay elements. Ergo, an ordinary artisan 
would have inferred that the second delay unit must be designed with a range wider than the expected Tp in order 
for the initial adjustment to be performed correctly [abstract]. 
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10. As per claim 8, Heyne taught a plurality of second gates connected in series for 
generating third pulses in response to second pulses wherein each second gate has a switching 
delay of Tp/M [FIG. 2, item 12; column 3, lines 51-52]. 

11. As per claims 1 1 and 16, Heyne taught: 

• a plurality of first gates connected in series for generating second pulses in 
response to first pulses wherein each first gate has a switching delay of Tp/N 
[FIG. 1, item II; column 3, line 50]; and 

• a plurality of second gates connected in series for generating third pulses in 
response to second pulses wherein each second gate has a switching delay of 
Tp/M [FIG. 2, item 12; column 3, lines 51-52]. 

12. As per claim 15, Heyne taught an integrated pulse delay generating circuit [FIG. 1] 
comprising of: 

• first means to generate each second pulse in response to a separate first pulse with 
a first delay adjustable by a first control data and a resolution of Tp/N [column 1, 
lines 38-39; column 3, lines 58-60; column 2, lines 48-50; FIG. 3]; 

• second means to generate each third pulse in response to a separate second pulse 
with a delay adjustable by a second control data and a resolution of Tp/M [column 
2, lines 6-8; column 3, lines 55-56, lines 61-63; column 1, lines 39-40]; 

• means for generating the first and second control data in response to each pulse of 
the first pulse sequence [column 1, lines 41-46] 3 ; and 

• wherein M and N are relatively prime integers greater than one [FIG. 3]. 
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13. As per claims 20-27, 30, and 34-35, Heyne taught apparatus; therefore, Heyne taught 
method of apparatus. 

Claim Rejections - 35 USC §103 

14. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

15. Claims 9-10, 12-14, 17-19, 28-29, 31-33, and 36-38 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Heyne as applied to claims 8 and 1 1 above, and further in view of 
Liedberg, U.S. Patent 5471165. 

16. Heyne taught an integrated pulse delay device comprising of two delay units wherein the 
units comprises of gates connected in series for generating a range of delay periods that can be 
monitored to produce the appropriate control signals for phase-locking the first input and final 
output pulses [FIG. 2]. 

17. However, Heyne did not expressly disclose an extra series of gates for the delay units or a 
way to monitor and phase-lock the first input pulse sequence with the output pulse sequence 
from the first gates. 

18. Liedberg taught a modular signal processing circuit with means to delay a periodic input 
signal by utilizing a multitude of delay gates and means to monitor and phase-lock the input and 
output pulses [FIG. 2; column 4, lines 5-35]. 

19. As per claims 9, 12, and 17, Liedberg taught the modular pulse delay unit comprising of: 



3 The control unit comprises of a phase detector and counter for receiving each first pulse and producing the 
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• M third gates [FIG. 2, item D2] connected in series with second gates [FIG. 2, 
item Dl] for generating a fourth pulse sequence in delayed response to the first 
pulse sequence [column 3, lines 57-58; column 4, lines 29-35]; and 

• wherein each second and third gate has a similar switching delay of Tp/M set by 
the magnitude of a second control signal applied to all the second and third gates 
[column 4, lines 24-35; column 5, lines 31-40]. 



20. An ordinary artisan at the same time the invention was made would have been motivated 
to look for a way to increase the resolution and accuracy of a pulse delay generating device [see 
Liedberg: column 1, lines 24-28; column 2, lines 48-54, lines 63-64]. 

21. Accordingly, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Heyne and Liedberg to provide a pulse delay 
generating device with a multitude of delay gates connected in series within a phase monitoring 
and locking system to increase the resolution and accuracy of the generated pulses. 

22. As per claims 10, 1 3, and 1 8, Heyne taught the monitoring of a phase relationship 
between the first pulse sequence and the fourth pulse sequence and adjusting the magnitude of 
the first control signal so that the fourth pulse sequence is phase-locked with the first pulse 
sequence [FIG. 2]. 

23. As per claims 14 and 19, Liedberg taught the modular pulse delay unit comprising of: 



• plurality of first N gates [FIG. 2, item Dl] connected in series for generating a 
pulse sequence in delayed response to the first pulse sequence [column 3, lines 
57-58; column 4, lines 29-35]; 



appropriate control data for the two respective delay units [FIG. 2]. 
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• wherein each gate has a switching delay set by the magnitude of a first control 
signal [column 4, lines 24-35; column 5, lines 31-40]; and 

• wherein the first pulse sequence and the generated pulse sequence are monitored 
and the first control signal is adjusted to phase lock the pulse sequences [column 
4, lines 5-35]. 

24. As per claims 28-29, 3 1 -33, and 36-38, Heyne and Liedberg taught apparatus; therefore, 
Heyne and Liedberg taught method of apparatus. 

Conclusion 

25. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

a. Desai, U.S. Patent 6265924, disclosed a system of different delay stages to 
increase the operating frequency. 

b. Kim, U.S. Patent 6388485, disclosed a series of master/slave delay circuits. 

c. Saitoh et al., U.S. Patent 5604775, disclosed a phase locked loop circuit utilizing a 
series of delay units. 

d. Arai, U.S. Patent 6259330, disclosed a ring oscillator with a series of delay units. 

e. Lu, U.S. Patent 6100735, disclosed a series of delay locked loop circuits. 

f. Moloney et al., U.S. Patent 5670904, disclosed a digital delay unit comprising of 
various blocks of delay elements. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tse Chen whose telephone number is (703) 305-8580. The 
examiner can normally be reached on Monday - Friday 9AM - 5PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas Lee can be reached on (703) 305-9717. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Tse Chen 
March 5, 2004 




TECHNOLOGY CENTER 2100 



